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(54) RESIN COMPOSITION AND MOLDING PRODUCT THEREFROM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resin 
composition that contains a sorbitol derivative and a 
polymer component, such as aliphatic (co)polyesters, 
simultaneously has a high crystallization rate and low 
crystallization temperature, and can be crystallized 

while retaining transparency. ^ ..... %^b\\ 



SOLUTION: This resin composition contains (A) a rj- £ ^ v 

sorbitol derivative of the formula (R1 and R2 are each ^— « ic mC« f — ^ $ 

H, a 1-6C alkyl or alkoxyl), preferably bisbenzylidene iJ 

sorbitol, bis(pmethybenzylidene) sorbitol, bis(p- 

ethylbezylidene) sorbitol, bis(p-chlorobenzylidene) 

sorbitol, etc., as a low-molecular component, and (B) 

an aliphatic (co)polyester and/or (co) 

polyhydroxycarboxylic acid, preferably (co)polylactic 

acid as a high molecular component, at a rate of 0.001 -20wt.% of (A) to (B). 
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* NOTICES * 

JPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The sorbitol derivative which has the chemical structure shown by the general formula 1 [- 
izing 1] as a low-molecular component, and [Formula 1] 



(In a general formula (1), independently, Rl and R2 may be the same, or they may be separate, and 
are the alkyl group or alkoxyl group of hydrogen or the carbon atomic numbers 1-6, respectively.) 
An alkyl group or an alkoxyl group here also includes that by which at least the part was permuted 
by the hydroxyl group and/or the halogen (F, CI, Br) radical. Resin constituent which considers as a 
giant-molecule component and contains aliphatic series (j) polyester and/or a (j) polyhydroxy 
carboxylic acid. 

[Claim 2] The resin constituent aliphatic series (j) polyester and/or whose (j) polyhydroxy carboxylic 
acid are (j) polylactic acid and which was indicated to claim 1. 

[Claim 3] (j) The resin constituent whose polylactic acid is polylactic acid of a homopolymer and 
which was indicated to claim 2. 

[Claim 4] (j) The resin constituent whose polylactic acid is aliphatic series copoly ester and which 
was indicated to claim 2. 

[Claim 5] The resin constituent aliphatic series (j) polyester and/or whose (j) polyhydroxy carboxylic 
acid are the mixture of (j) polylactic acid, and an aliphatic series (j) polyester other than at least one 
sort of (j) polylactic acid and/or a (j) polyhydroxy carboxylic acid and which was indicated to claim 
1. 

[Claim 6] The resin constituent which is at least one sort chosen from the group which aliphatic 
series (j) polyester and/or a (j) polyhydroxy carboxylic acid become from (j) polylactic acid, (j) 
polybutylene succinate, and a (j) Pori caproic acid and which was indicated to claim 1 . 
[Claim 7] The resin constituent indicated they to be [ claim 1 thru/or any of 6 ]. [ which is at least 
one sort chosen from the group which a sorbitol derivative becomes from a ** screw benzylidene 
sorbitol, a ** bis(p-methyl benzylidene) sorbitol, a ** bis(p-ethyl benzylidene) sorbitol, a ** bis(p- 
KURORU benzylidene) sorbitol, a ** bis(p-bromine benzylidene) sorbitol, and the sorbitol 
derivative that carried out chemical modification of ** ** - the ** further ] 

[Claim 8] The resin constituent which the content of a sorbitol derivative indicated to aliphatic series 
(j) polyester and/or a (j) polyhydroxy carboxylic acid they to be [ claim 1 thru/or any of 7 ]. [ which 
is 0.001 - 20 % of the weight ] 

[Claim 9] The moldings which consists of a resin constituent given in any [ claim 1 thru/or ] of 8 
they are. 

[Claim 1 0] The moldings which has the crystallinity which consists of a resin constituent given in 
any [ claim 1 thru/or ] of 8 they are. 

[Claim 11] The shaping approach of adding a sorbitol derivative to the resin constituent containing 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.i... 10/16/2006 



CLAIMS 




JP,10-158369,A [CLAIMS] 



Page 2 of 2 



aliphatic series (j) polyester and/or a (j) polyhydroxy carboxylic acid, and making it crystallizing a 
resin constituent within a mold at the time of molding. 

[Claim 12] The shaping approach which is at least one sort chosen from the group which a sorbitol 
derivative becomes from a ** screw benzylidene sorbitol, a ** bis(p-methyl benzylidene) sorbitol, a 
** bis(p-ethyl benzylidene) sorbitol, a ** bis(p-KURORU benzylidene) sorbitol, a ** bis(p-bromine 
benzylidene) sorbitol, and the sorbitol derivative that carried out chemical modification of ** ** - 
the ** further and which was indicated to claim 11. 

[Claim 13] The shaping approach which the addition of a sorbitol derivative indicated to aliphatic 
series (j) polyester and/or a (j) polyhydroxy carboxylic acid to claim 1 1 which is 0.001 - 20 % of the 
weight, or 12. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resin constituent containing a sorbitol 
derivative, and aliphatic series (j) polyester and/or a (j) polyhydroxy carboxylic acid, and its 
moldings. The resin constituent concerning this invention and its moldings are specific by setting up 
preparation conditions suitably in the point which can control crystallinity, resolvability, etc. on 
desired conditions. The crystallization rate of polylactic acid is comparatively low, when it is 
additive-free, it is amorphous immediately after shaping and it is usually transparent. However, since 
glass transition temperature called it about 60 degrees C, the problem was in thermal resistance. 
Although there was the approach of crystallizing by heat-treating after shaping raising degree of 
crystallinity in order to raise thermal resistance, there was a problem from which a dimensional 
change arises by crystallization. By the approach of crystallizing within metal mold, crystallization 
took long duration and there was a problem that productivity was inferior etc. 
[0002] 

[Description of the Prior Art] 

[Technological background about aliphatic series polyester] aliphatic series polyester In using it as 
general-purpose resin with the property easily hydrolyzed under existence of water In order to 
decompose without polluting an environment after abolition, in are environment- friendly and 
detaining as a medical-application ingredient in the living body There is no effect which it has on a 
living body after the object achievement, or it is few, and since it is decomposed and absorbed in the 
living body and is the outstanding biodegradability polymer of being gentle to a living body, it has 
already been observed as an alternative of a medical-application ingredient or general-purpose resin 
before this application. For example, the (j) polyester guided from a (j) polyhydroxy carboxylic acid 
like (j) polylactic acid as a polymer which has biodegradability with thermoplastics, and aliphatic 
series polyhydric alcohol and an aliphatic series multiple-valued carboxylic acid has been developed. 
When these polymers are biodegraded 100% within one year from several months in the body of an 
animal and it is placed all over soil or seawater, under the damp environment, decomposition is 
begun in several weeks, it will disappear from about one year in several years, and the 
decomposition product has further the property of becoming a lactic acid and a carbon dioxide 
harmless to the body, and water. 

[0003] [(j) Polylactic acid] Although the lactic acid whose (j) polylactic acid is a raw material in this 
is manufactured by bacterial coupling or chemosynthesis, since there are the L-lactic acid especially 
by bacterial coupling being made by the large quantity, and becoming cheap and the acquired 
description that rigidity is strong as engine performance of a polymer, utilization of the polymer 
containing current and various kinds of polylactic acid is expected. 

[0004] [Thermal stabilization] Generally, when the container of (j) polylactic acid asks for thermal 
resistance, after carrying out heat treatment, an activity is presented after injection molding. Usually, 
it is because crystallinity will become [ (j) polylactic acid ] high, therefore thermal resistance will be 
demonstrated, if it heat-treats. For example, although the amorphous (j) polylactic acid container was 
excellent in transparency, its thermal resistance was low, boiling water or a microwave oven could 
not be used, but the application was limited. In order to give thermal resistance, it is necessary to 
crystallize to making die cooling into long duration at the time of a fabricating operation, or heat- 
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treating mold goods after shaping (annealing), etc. and altitude. Or how to give thermal resistance 
can be considered by considering as the copolymer which introduced the ring into the principal 
chain, for example. However, by introducing a ring, checking biodegradation is also expected and 
verification with this sufficient approach is considered to be the need. 
[0005] 

[Problem(s) to be Solved by the Invention] 

In the Prior art, a crystallization rate like (j) polylactic acid was in the [in question location] this 
invention persons low, and making a high crystallization rate discover hit that it was a very 
significant solution technical problem on an idea of them with the new technique in aliphatic series 
polyester. Thus, it was difficult to carry out the simultaneous manifestation of a high crystallization 
rate and the low crystallization temperature the time of shaping, or before and after shaping in 
forming technique, such as general injection molding and blow molding, and compression molding, 
about (j) polylactic acid. So, aliphatic series polyester including the (j) polylactic acid with which are 
satisfied of a high crystallization rate was not known. 

[0006] [Technical problem which invention tends to solve] this invention made it the technical 
problem to obtain aliphatic series polyester resin constituents including the (j) polylactic acid which 
has a high crystallization rate and low crystallization temperature simultaneously. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned object, as a result of 
inquiring wholeheartedly, by adding a certain specific compound, this invention persons looked at 
that it might be made to crystallize with transparency maintained, it was in them, and they resulted in 
the beginning and this invention. This invention is specified according to the matter indicated to the 
following [1] - [13]. 

[0008] [1] The sorbitol derivative which has the chemical structure shown by the general formula 1 
[-izing 2] as a low-molecular component, and [0009] 
[Formula 2] 



(1) 



(In a general formula (1), independently, Rl and R2 may be the same, or they may be separate, and 
are the alkyl group or alkoxyl group of hydrogen or the carbon atomic numbers 1-6, respectively.) 
An alkyl group or an alkoxyl group here also includes that by which at least the part was permuted 
by the hydroxyl group and/or the halogen (F, CI, Br) radical. Resin constituent which considers as a 
giant-molecule component and contains aliphatic series (j) polyester and/or a (j) polyhydroxy 
carboxylic acid. 

[0010] [2] The resin constituent aliphatic series (j) polyester and/or whose (j) polyhydroxy 
carboxylic acid are (j) polylactic acid and which was indicated to [1]. 

[001 1] [3] The resin constituent whose (j) polylactic acid is polylactic acid of a homopolymer and 
which was indicated to [2], 

[0012] [4] The resin constituent whose (j) polylactic acid is aliphatic series copoly ester and which 
was indicated to [2], 

[0013] [5] The resin constituent aliphatic series (j) polyester and/or whose (j) polyhydroxy 
carboxylic acid are the mixture of (j) polylactic acid, and an aliphatic series (j) polyester other than at 
least one sort of (j) polylactic acid and/or a (j) polyhydroxy carboxylic acid and which was indicated 
to[l]. 

[0014] [6] The resin constituent which is at least one sort chosen from the group which aliphatic 
series (j) polyester and/or a (j) polyhydroxy carboxylic acid become from (j) polylactic acid, (j) 
polybutylene succinate, and a (j) Pori caproic acid and which was indicated to [1]. 
[0015] [7] The resin constituent indicated they to be [ any of [1] thru/or [6] which are at least one 
sort chosen from the group which a sorbitol derivative becomes from a ** screw benzylidene 
sorbitol, a ** bis(p-methyl benzylidene) sorbitol, a ** bis(p-ethyl benzylidene) sorbitol, a ** bis(p- 
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KURORU benzylidene) sorbitol, a ** bis(p-bromine benzylidene) sorbitol, and the sorbitol 
derivative that carried out chemical modification of** ** - the ** further ]. 
[0016] [8] The resin constituent which the content of a sorbitol derivative indicated to aliphatic 
series (j) polyester and/or a (j) polyhydroxy carboxylic acid they to be [ any of [1] thru/or [7] which 
are 0.001 - 20 % of the weight ]. 

[0017] [9] The moldings which consists of a resin constituent given in any of [1] thru/or [8] they are. 

[0018] [10] The moldings which has the crystallinity which consists of a resin constituent given in 
any of [1] thru/or [8] they are. 

[0019] [11] The shaping approach of adding a sorbitol derivative to the resin constituent containing 
aliphatic series (j) polyester and/or a (j) polyhydroxy carboxylic acid, and making it crystallizing a 
resin constituent within a mold at the time of molding. 

[0020] [12] The shaping approach which is at least one sort chosen from the group which a sorbitol 
derivative becomes from a ** screw benzylidene sorbitol, a ** bis(p-methyl benzylidene) sorbitol, a 
** bis(p-ethyl benzylidene) sorbitol, a ** bis(p-KURORU benzylidene) sorbitol, a ** bis(p-bromine 
benzylidene) sorbitol, and the sorbitol derivative that carried out chemical modification of ** ** - 
the ** further and which was indicated to [1 1]. 

[0021] [13] The shaping approach which the addition of a sorbitol derivative indicated to aliphatic 
series (j) polyester and/or a (j) polyhydroxy carboxylic acid to [1 1] which is 0.001 - 20 % of the 
weight, or [12]. 
[0022] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 
[0023] In the description of [conceptual of word "(j) -"] this application, homopolymer slack 
aliphatic series polyester and/or copolymer slack aliphatic series copoly ester may be called 
"aliphatic series (j) polyester." In the description of this application, a homopolymer slack 
polyhydroxy carboxylic acid and/or copolymer slack copoly hydroxycarboxylic acid may be called 
"(j) Polyhydroxy carboxylic acid." the description of this application — setting — polylactic acid « 
and — or a copoly lactic acid may only be called "(j) polylactic acid" In the description of this 
application, it may be called "(j) polybutylene succinate" and a "(j) Pori caproic acid" like "(j) 
Polylactic acid." the description of this application — setting — aliphatic series (j) polyester and — 
or a (j) polyhydroxy carboxylic acid may only be called "aliphatic series polyester" the description of 
this application — setting ~ "— (**) — with Pori -", the concept of "the polymer (**) of -" is included, 
and a homopolymer and a copolymer are included. Any, such as a random copolymer, a change 
copolymer, a block copolymer, and a graft copolymer, are sufficient as the format of the array of a 
copolymer (copolymer), "the polymer (**)" used in the description of this application — the concept 
of a word ~ "a macromolecule" — the concept of a word is included and a homopolymer and a 
copolymer are included. At least a part does not care about which structures, such as the shape of a 
line, annular, a large ring, the letter of branching, stellate, and a three-dimensions mesh, and IPN 
(interchange PENETORETEDDO network), PIC (the poly ion complex), to "the polymer (**)" used 
in the description of this application at all. 

[0024] In the technical field about [transparence nucleating additive] general-purpose resin, by 
adding a transparence nucleating additive (rarefaction crystalline-nucleus agent), growth of a 
spherulite is controlled and the technique which gives transparency and crystallinity simultaneously 
to a Plastic solid is known. It is supposed that there are an operation which controls the excessive 
growth in "magnitude" about a spherulite, a buildup operation in a "number", an acceleration 
operation in a "crystallization rate", etc. a transparence nucleating additive. The technique (JP,55- 
12460,B) which adds a sorbitol derivative to polypropylene resin and gives transparency to a 
polypropylene resin Plastic solid as the example, for example, the approach (JP,60-86156,A) of 
adding all the aromatic polyester impalpable powder that makes a terephthalic acid and resorcinol 
the main configuration units, in order to promote the crystallization rate of polyethylene 
terephthalate, etc. can be mentioned. 

[0025] however, the technical field about aliphatic series polyester — if it is, the technique which 
controls excessive growth in "magnitude", is increased in a "number" about a spherulite by the 
transparence nucleating additive, and is promoted in a "crystallization rate", as a result gives 
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transparency and crystallinity simultaneously to a Plastic solid is not known. 

[0026] The mechanism of the transparency manifestation by the transparence nucleating additive in a 
[operation mechanism of transparence nucleating additive] high crystalline polymer Plastic solid is 
not necessarily in **. Moreover, the theory of this invention is not restrained by a specific 
mechanism or a specific assumption. However, for example, the mechanism of the transparency 
manifestation by the transparence nucleating additive in a crystalline polymer Plastic solid can also 
be explained with the following models. 

[0027] ** Since there are few crystalline nuclei from which the guide peg of crystal growth serves as 
a loan as compared with the case where a transparence nucleating additive is added when a resin 
Plastic solid is crystallized without adding the model transparence nucleating additive of the 
crystalline polymer Plastic solid which does not add a transparence nucleating additive, a small 
number of spherulite will generate relatively, and the magnitude of each spherulite will become big 
overwhelmingly relatively as a result. That is, about per unit volume, even if it is the same degree of 
crystallinity as compared with the case where a transparence nucleating additive is added, a big 
spherulite carries out a small number of generation relatively, and in order to scatter about the light 
in order that the spherulite of the wavelength of the light and the magnitude more than comparable 
may generate, and not to make it go straight on, the crystalline polymer Plastic solid which does not 
add a transparence nucleating additive will be opaque as a result. 

[0028] ** Since the guide peg whose transparence nucleating additive is crystal growth serves as a 
crystalline nucleus used as starting when the model transparence nucleating additive of the 
crystalline polymer Plastic solid which added the transparence nucleating additive is added and a 
resin Plastic solid is crystallized, as compared with the case where a transparence nucleating additive 
is not added, the spherulite of an overwhelming majority can generate relatively and magnitude of 
each spherulite can be relatively made into a small thing overwhelmingly as a result. That is, since it 
is made to go straight on, without scattering about the light in order that a small spherulite may carry 
out overwhelming-majority generation relatively and the spherulite of magnitude quite smaller than 
the wavelength of the light may generate as a result about per unit volume, even if it is the same 
degree of crystallinity as compared with the case where a transparence nucleating additive is not 
added, the crystalline polymer Plastic solid which added the transparence nucleating additive can be 
made transparent. To add a transparence nucleating additive and attain the rarefaction of a crystalline 
polymer Plastic solid, it is usually necessary to set up appropriately the conditions (for example, 
crystallization temperature, crystallization time amount, etc.) of crystal growth. 
[0029] To the concept of the word "resolvability" resolvability [ which is used in the description of 
[conceptual of word "resolvability"] this application ] Becoming, the period currently used for the 
specific object holds the material property corresponding to the object about an organic material, and 
the object termination rear stirrup also includes after abolition embrittlement and a function which is 
defanged under natural environment or the living body milieu interne. To the concept of the word 
"resolvability" resolvability [ which is used in the description of this application ] Becoming, the 
concept of the "collapsibility" indicated by the term of the "collapsibility macromolecule" of for 
example, "a new edition macromolecule lexicon (the edited by Society of Polymer Science, Japan, 
Asakura Publishing, Tokyo, 1988)" and the 424-page right column - the 425-page left column is also 
included. The whole of the publication is considered as the matter or disclosure which can be drawn 
directly [ this contractor ] and uniquely by having specified bibliography and the citation range by 
carrying out to a part of disclosure of this description, and referring to the specified citation range, in 
view of the matter indicated on these descriptions, or disclosure. To the concept of the word 
"resolvability" resolvability [ which is used in the description of this application ] Becoming, the 
concept of the "photodisintegration nature" indicated by the term of the "photodisintegration nature" 
of for example, "the new edition macromolecule lexicon (the edited by Society of Polymer Science, 
Japan, Asakura Publishing, Tokyo, 1988)" and the 369-page left column is also included. The whole 
of the publication is considered as the matter or disclosure which can be drawn directly [ this 
contractor ] and uniquely by having specified bibliography and the citation range by carrying out to a 
part of disclosure of this description, and referring to the specified citation range, in view of the 
matter indicated on these descriptions, or disclosure. To the concept of the word "resolvability" 
resolvability [ which is used in the description of this application ] Becoming, the concept of the 
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"biodegradability" indicated by the term of the "biodegradability polymer" of for example, the 
"MARUZEN macromolecule great dictionary-Concise Encyclopedia of Polymer Science and 
Engineering (the volume on Kroschwitz, the Mita supervision of translation, Maruzen, Tokyo, 
1994)" and 539 left column - the 540-page right column is also included. The publication is 
considered as the matter or disclosure which can be drawn directly [ this contractor ] and uniquely by 
reference, in view of the matter indicated on these descriptions, or disclosure. To the concept of the 
word "resolvability" resolvability [ which is used in the description of this application ] Becoming, 
the concept of "a composter bull (compostable, soil homing instinct)" is also included. Assessment 
of "resolvability" For example, an embedding trial into soil, the decomposition trial by the culture 
microorganism, The decomposition trial by the enzyme preparation, the Inn- vitro decomposition trial 
in a blood serum, the Inn-BIBO decomposition trial by the enthesis in the living body, an optical 
irradiation test, etc. can estimate. More specifically For example, ASTM D 5209-91 
(biodegradability trial) and ASTMD 5338-92 (component stereo stability (soil recursion engine 
performance) trial) can estimate. 

[0030] To the concept of the word "aliphatic series" aliphatic series [ which is used in the description 
of [conceptual of word "aliphatic series"] this application ] Becoming, not only aliphatic series in a 
narrow sense but an alicycle group with whenever [ aromatic series / low ] is included substantially, 
the "aliphatic series" used in the description of this application — a compound — to the concept of a 
word The group which has a divalent hydrocarbon group containing at least one carbon atom in 
intramolecular and which consists of a low compound of whenever [ aromatic series ] substantially is 
also included. Specifically The radical which combined not only an aliphatic series radical in a 
narrow sense but the low alicycle group machine of whenever [ aromatic series ] and these 
substantially, The group which consists of a compound which has in intramolecular divalent residue 
with which these are combined by a hydroxyl group, nitrogen, sulfur, the silicon, ****, etc. is also 
included. Or still more specifically The group which consists of a compound which has in 
intramolecular the radical which a hydroxyl group, an alkyl group, a cycloalkyl radical, an allyl 
group, an alkoxyl group, a cyclo alkoxyl group, an allyl compound oxyl radical, halogen radicals (F, 
CI, Br, etc.), etc. permuted by the above-mentioned thing is also included. By choosing these 
substituents suitably, many properties (thermal resistance, tough nature, resolvability, a strength 
property, resolvability, etc.) of the copolymer concerning this invention are controllable, the 
"aliphatic series" used in the description of this application — a compound — to the concept of a 
word, one kind of not only compound but the thing to depend on two or more kinds of combination 
is included. 

[0031] A "compatibilizer" compatibilizer [ which is used in the description of [conceptual of word 
"compatibilizer"] this application ] the concept of the becoming word A "compatibilizer" or 
"compatibilizer" Are equivalent to the concept of the becoming word, and mutual. For example, the 
concept of the "compatibilizer" indicated by the term of the "polymer blend" of the "new edition 
macromolecule lexicon (edited by Society of Polymer Science, Japan, Asakura Publishing, Tokyo, 
1988)" and 437-page left column - 438-page right column or a "compatibilizer" is included. 
Compatibility is improved by carrying out little addition at the macromolecule polyphase system of 
immiscible nature or low compatibility, and the third component which enables improvement in 
remarkable ingredient physical properties is also meant. The whole of the publication is considered 
as the matter or disclosure which can be drawn directly [ this contractor ] and uniquely by having 
specified bibliography and the citation range by carrying out to a part of disclosure of this 
description, and referring to the specified citation range, in view of the matter indicated on these 
descriptions, or disclosure. 

[0032] To the concept of the word a "compatibilizer" compatibilizer [ which is used in the claim and 
description of this application ] Becoming, the concept of the "compatibilizer" and the 
"compatibilizer" which are indicated by "a polymer alloy-foundation and application - (the edited by 
Society of Polymer Science, Japan, Tokyo Kagaku Dojin, Tokyo, 1981)", or a "compatibilizer" is 
also included. The whole of the publication is considered as the matter or disclosure which can be 
drawn directly [ this contractor ] and uniquely by having specified bibliography and the citation 
range by carrying out to a part of disclosure of this description, and referring to the specified citation 
range, in view of the matter indicated on these descriptions, or disclosure. 
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[0033] A "polymer blend" polymer blend [ which is used in the description of [conceptual of word 
"polymer blend"] this application ] to the concept of the becoming word For example, the term of the 
"polymer blend" of the "new edition macromolecule lexicon (edited by Society of Polymer Science, 
Japan, Asakura Publishing, Tokyo, 1988)" and 437-page left column - 438-page right column, The 
concept of the polymer blend indicated by "a polymer alloy- foundation and application - (the edited 
by Society of Polymer Science, Japan, Tokyo Kagaku Dojin, Tokyo, 1981)" is also included, and the 
polymeric materials which mix and build the macromolecule with which classes differ are also 
meant. The whole of the publication is considered as the matter or disclosure which can be drawn 
directly [ this contractor ] and uniquely by having specified bibliography and the citation range by 
carrying out to a part of disclosure of this description, and referring to the specified citation range, in 
view of the matter indicated on these descriptions, or disclosure. 

[0034] A "polymer alloy" polymer alloy [ which is used in the claim and description of [conceptual 
of word "polymer alloy"] this application ] to the concept of the becoming word For example, the 
term of "a new edition macromolecule lexicon (the edited by Society of Polymer Science, Japan, 
Asakura Publishing, Tokyo, 1988)" and a 43 5 -page a "polymer alloy", a "polymer alloy-foundation 
and application - (the edited by Society of Polymer Science, Japan, Tokyo Kagaku Dojin, and Tokyo 
— ) The concept of the polymer alloy indicated in 1981" is included. A block copolymer, a graft 
copolymer and a physical polymer blend (a solvent cast blend a melting blend — ) The 
macromolecule multicomponent system of polymer complex (an ionomer, the poly ion complex, 
etc.) and chemical polymer blends (a solution graft, IPN, etc.), such as a latex blend, is included. All 
of those publications are considered as the matter or disclosure which can be drawn directly [ this 
contractor ] and uniquely by having specified bibliography and the citation range by carrying out to a 
part of disclosure of this description, and referring to the specified citation range, in view of the 
matter indicated on these descriptions, or disclosure. 

[0035] "Foam" foam [ which is used in the description of [conceptual of word "foam"] this 
application ] to the concept of the becoming word Many openings (air bubbles, a void, a micro void, 
a mold cavity, etc. are included) exist in the interior of resin. It is an opening phase (an opening the 
thing of continuation) in the continuous phase of resin with small apparent density gravity, an 
independent thing ~ containing — the general thing recognized to be the structures, such as a 
macromolecule which includes the resin structure which has the intermingled two phase structure or 
polyphase structure, for example, has cell structure, a foaming macromolecule, an expansion 
macromolecule, macromolecule foam, and macromolecule form, is included, and an elastic thing and 
a hard thing are included. 

[0036] The foam containing the resolvability macromolecule constituent of this invention can be 
manufactured by the approach of well-known and official business. For example, the foaming agent 
and foaming technique which are indicated by "MARUZEN macromolecule great dictionary- 
Concise Encyclopedia of Polymer Science and Engineering (the volume on Kroschwitz, the Mita 
supervision of translation, Maruzen, Tokyo, 1994)" and 811-815 pages can be used suitably. The 
whole of the publication is considered as the matter or disclosure which can be drawn directly [ this 
contractor ] and uniquely by having specified bibliography and the citation range by carrying out to a 
part of disclosure of this description, and referring to the specified citation range, in view of the 
matter indicated on these descriptions, or disclosure. 

[0037] "Yarn" yarn [ which is used in the description of [conceptual of word "yarn"] this 
application ] the concept of the becoming word The concept of the "raw thread" indicated by a fiber 
handbook and processing section (the edited by Society of Fiber Science and Technology, Japan, 
Maruzen, Tokyo, 1969), and 393-421 pages is also included. For example, a monofilament, 
multifilament, a staple fiber (staple fiber), A tow, a high bulk staple fiber, a high bulk tow, spun 
yam, a union yam, finished yam, false twist yam, a modified cross section fiber, a hollow filament, 
conjugate yam, POY (partial orientation yam) and DTY (drawing finished yam), POY-DTY, a 
sliver, etc. are included. The publication is considered as the matter or disclosure which can be 
drawn directly [ this contractor ] and uniquely by reference, in view of the matter indicated on these 
descriptions, or disclosure. 

[0038] To the concept of the word a "textile" textile [ which is used in the description of [conceptual 
of word "textile"] this application ] Becoming, the general thing recognized to be fiber structure 
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objects, such as textile fabrics, knitting, a nonwoven fabric, the braid containing a string or a rope, a 

curdy high bulk staple fiber, a sliver, porosity sponge, felt, paper, and a network, is included. 

[0039] The word which it "aliphatic-series polyester" Comes to set on the descriptions of [conceptual 

of word "aliphatic series polyester"] this application includes at least the mode of** shown below - 
** 

** Homopolymer slack aliphatic series polyester and/or copolymer slack aliphatic series copoly 
ester. 

** A homopolymer slack polyhydroxy carboxylic acid and/or copolymer slack copoly 

hydroxycarboxylic acid. 

** (j) polylactic acid. 

** (j) polybutylene succinate. 

** (j) Pori caproic acid. 

Mixture of** ** - **. 

The polymer blend of** ** - **. 

The polymer alloy of ****.**. 

** A compatibilizer may be contained when it is -**. 

[0040] In [(j) Polylactic acid] this invention, (j) polylactic acid may also contain the aliphatic series 
ester component which consists of aliphatic series hydroxycarboxylic acid, and/or other aliphatic 
series polyhydric alcohol and aliphatic series multiple-valued carboxylic acids in addition to a lactic- 
acid component. The (j) polylactic acid used in this invention approach may have the aliphatic series 
ester component which consists of aliphatic series hydroxycarboxylic acid, and/or the aliphatic series 
polyhydric alcohol and the aliphatic series multiple-valued carboxylic acids other than a lactic acid, 
and the aliphatic series ester component which consists of aliphatic series hydroxycarboxylic acid, or 
the aliphatic series diols and aliphatic series dicarboxylic acid other than a lactic acid especially as a 
component contained in addition to a lactic-acid component. The aliphatic series copoly ester of 
aliphatic series hydroxycarboxylic acid other than polylactic acid, a lactic acid, and a lactic acid, the 
aliphatic series copoly ester which consists of a lactic acid, aliphatic series diol, and aliphatic series 
dicarboxylic acid, and those mixture of the (j) polylactic acid used in this invention are desirable. 
Furthermore, the (j) polylactic acid used in this invention may be block copoly ester with the gay or 
copoly butylene succinate containing the aliphatic series copoly ester which the block polyester of 
the gay containing the aliphatic series block copoly ester containing the aliphatic series gay of 
aliphatic series hydroxycarboxylic acid other than polylactic acid and a lactic acid or an aliphatic 
series copoly ester component especially polylactic acid, and a 6-hydroxy caproic-acid component or 
a copoly caproic acid turns into from polylactic acid, aliphatic series diol, and aliphatic series 
dicarboxylic acid again especially polylactic acid and 1,4-butanediol, and a succinic acid. 
Furthermore, you may be the mixture of the aliphatic series polyester of aliphatic series 
hydroxycarboxylic acid other than polylactic acid and a lactic acid, and the mixture of the aliphatic 
series polyester which consists of polylactic acid, aliphatic series diol, and aliphatic series 
dicarboxylic acid. Especially, mixture with mixture with polylactic acid, said gay, or a copoly 
caproic acid, polylactic acid, said gay, or copoly butylene succinate is desirable. Moreover, the 
bridge could be constructed at least over the part to (j) polylactic acid. Moreover, the bridge could be 
constructed at least over the part to (j) polylactic acid by the cross linking agent. A lactic-acid 
monomelic unit contains an L-lactic acid unit, D-lactic-acid units, and those mixed things. 
[0041] The (j) polylactic acid of this invention approach may be mixture with the random copolymer 
obtained by the dehydration condensation of polylactic acid or a lactic acid, the hydroxy carboxylic 
acid mentioned above and/or aliphatic series dicarboxylic acid, and aliphatic series diol and a block 
copolymer or polylactic acid, an aliphatic series polyhydroxy carboxylic acid, and/or aliphatic series 
polyester. Moreover, although the mixing ratio of each polymer of polylactic acid, a polyhydroxy 
carboxylic acid, and aliphatic series polyester, the molecular weight at the time of mixing, etc. show 
machine physical properties different, respectively, in this invention, there is no limit in the mixing 
ratio and molecular weight in any way, and the polymer presentation which shows the physical 
properties suitable for the target application can be chosen suitably. 

[0042] The molecular weight of the (j) polylactic acid of this invention approach will not be 
especially restricted, if sufficient machine physical properties are substantially shown when it is 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/1 6/2006 



JP,10-158369,A [DETAILED DESCRIPTION] 



Page 8 of 17 



made moldingses, such as a packing material and a container. Generally, 10,000-5 million are 
desirable, 30,000-3 million are more desirable as weight average molecular weight, 50,000-2 million 
are still more desirable, 70,000-1 million are still more desirable, and 90,000-500,000 are the most 
desirable. When weight average molecular weight is smaller than 10,000, machine physical 
properties may become uneconomical in not being enough, or handling becoming difficult at reverse, 
when molecular weight is larger than 5 million. 

[0043] The weight average molecular weight and molecular weight distribution of (j) polylactic acid 
of this invention approach are controllable to a desired thing in the polymerization method by 
choosing suitably reaction conditions, such as extent of dehydration of the art of the solvent distilled 
with the class of solvent, the class of catalyst and an amount, reaction temperature, reaction time, and 
azeotropy, and the solvent of the system of reaction. 

[0044] Especially the manufacturing method of the (j) polylactic acid of the [manufacture (j) 
Approach of polylactic acid] this invention approach is not restricted, (j) The method of having 
consulted the approach currently indicated by JP,6-65360,A as an example of the manufacturing 
method of polylactic acid, for example as shown in the below-mentioned example 2 of manufacture 
is mentioned. That is, it is the direct dehydration condensation method which carries out dehydration 
condensation of hydroxycarboxylic acid other than a lactic acid and/or a lactic acid, or aliphatic 
series diol and aliphatic series dicarboxylic acid as it is under existence of an organic solvent and a 
catalyst. 

[0045] (j) The approach that the approach currently indicated by U.S. Pat. No. 2,703,316 is shown in 
the below-mentioned example 1 of manufacture to which it referred as other examples of the 
manufacturing method of polylactic acid, for example is mentioned. That is, once dehydrating and 
using hydroxycarboxylic acid other than a lactic acid and/or a lactic acid as an annular dimer, it is 
the indirect polymerization method which carries out ring opening polymerization. 
[0046] As an example of aliphatic series hydroxycarboxylic acid other than the lactic acid which can 
be used in the [aliphatic series hydroxycarboxylic acid] this invention approach, a glycolic acid, 3- 
hydroxy ****, 4-hydroxy ****, a 4-hydroxy valeric acid, a 5 -hydroxy valeric acid, a 6-hydroxy 
KABURON acid, etc. are mentioned, for example. 

[0047] As an example of the example of manufacture of a copoly lactic acid, the approach currently 
indicated by JP,7-173266,A can be mentioned, for example. That is, it is the approach of carrying 
out the ester exchange reaction of lactide (annular dimer which once carried out dehydration 
dimerization of the lactic acid), and aromatic polyester (polymer which carried out the dehydration 
polycondensation of the aromatic series diol to aromatic series dicarboxylic acid) and/or aliphatic 
series polyester (polymer which carried out the dehydration polycondensation of the aliphatic series 
diol to aliphatic series dicarboxylic acid) to a ring breakage copolymer list under existence of a 
polymerization catalyst, the line of resolvability which has the toughness of the amount of 
macromolecules, rigidity, flexibility, and transparency according to this technique — lactic-acid 
system copolymerized polyester can be obtained, the line of weight average molecular weight 
10,000-250,000 which has the aromatic series ring which changes from the lactide (A) 25 - 98 
section, and an aromatic series dicarboxylic acid component and an aliphatic series diol component 
to a detail more — the line of the weight average molecular weight 10,000-250,000 which consists of 
the aromatic polyester (B) 1-70 section, and an aliphatic series dicarboxylic acid component and an 
aliphatic series diol component — a ring-opening-polymerization list is made to carry out the ester 
exchange reaction of the aliphatic series polyester (C) 1-70 section to the bottom of existence of a 
ring-opening-polymerization catalyst (D) The weight average molecular weight of the polyester 
obtained is 20,000-400,000. the line which this polyester becomes from the dicarboxylic acid and 
aliphatic series diol of the combination of A, B component or A, and C component or A component, 
aromatic series, and aliphatic series — it obtains combining aromatic series and aliphatic series 
polyester (E). 

[0048] The aliphatic series polyester which consists of aliphatic series polyhydric alcohol which can 
be used in the [aliphatic series multiple-valued carboxylic-acid and its anhydride] this invention 
approach, and an aliphatic series multiple-valued carboxylic acid One kind or two kinds or more of 
aliphatic series multiple-valued carboxylic acids (preferably) Aliphatic series dicarboxylic acid 
and/or these anhydrides, and one kind or two kinds or more of aliphatic series polyhydric alcohol 
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(preferably) The component to which the binder or cross linking agent which could contain what was 
manufactured by carrying out the dehydration polycondensation of the aliphatic series diol, and used 
the multiple-valued functional group in addition to the aliphatic series ester component, for example, 
diisocyanate, reacted can also be included. As an example of the aliphatic series multiple-valued 
carboxylic acid in this case, and its anhydride, those anhydrides, such as aliphatic series dicarboxylic 
acid, such as oxalic acid, a succinic acid, a malonic acid, a glutaric acid, an adipic acid, a pimelic 
acid, a suberic acid, an azelaic acid, a sebacic acid, undecane diacid, and dodecane diacid, are 
mentioned, for example. 

[0049] As an example of [aliphatic series polyhydric-alcohol] aliphatic series polyhydric alcohol, 
ethylene glycol, a diethylene glycol, triethylene glycol, a BUROPIREN glycol, a JIBURO pyrene 
glycol, 1,3-butanediol, 1 ,4-butanediol, 3-methyl-l,5-pentanediol, 1 ,6-hexanediol, 1 , 9-nonane diol, 
neopentyl glycol, tetramethylene glycol 1, 4-cyclohexane dimethanol, etc. are mentioned, for 
example. 

[0050] As a cross linking agent of the (j) polylactic acid by which [polysaccharide] bridge formation 
was carried out, the polysaccharide which has a polyfunctional radical is mentioned, for example. As 
an example of the raw material of stellate (j) polylactic acid, the polysaccharide which has a 
polyfunctional radical is mentioned, for example. As an example of polysaccharide, for example A 
cellulose, a cellulose nitrate, cellulose acetate, Methyl cellulose, ethyl cellulose, celluloid, viscose 
rayon, A regenerated cellulose, cellophane, cuprammonium rayon, cuprammonium rayon, a 
KYUPURO fan, Although such mixture and these derivatives are mentioned, Bemberg, a 
hemicellulose, starch, an amylopectin, a dextrin, a dextran, glycogen, pectin, a chitin, chitosan, gum 
arabic, Cyamoposis Gum, locust bean gum, acacia gum, etc. Especially an acetyl cellulose and ethyl 
cellulose are used for a good target. 

[0051] If the melting point is the sorbitol derivative which is 100-300 degrees C as a [sorbitol 
derivative] sorbitol derivative, it will not be restricted especially. In a sorbitol derivative, the sorbitol 
derivative of a 1016-page publication of "the chemistry goods (1996, Chemical Daily, Nihonbashi, 
Chuo-ku, Tokyo ****) of 12996" is included. The whole of the publication is considered as the 
matter or disclosure which can be drawn directly [ this contractor ] and uniquely by having specified 
bibliography and the citation range by carrying out to a part of disclosure of this description, and 
referring to the specified citation range, in view of the matter indicated on these descriptions, or 
disclosure. The sorbitol derivative in this invention is a compound containing a sorbitol frame shown 
in a formula 1. Hydrogen, an aliphatic series radical, a hydroxyl group, or halogen radicals (F, CI, 
Br, etc.) combine Rl and R2 in a formula 1. The aliphatic series radical (it corresponds in a formula 
1 Rl and R2) to combine specifically Not only an aliphatic series radical in a narrow sense but the 
group which consists of residue which has structure with which these are combined by oxygen, 
nitrogen, sulfur, the silicon, ****, etc. is included. Still more specifically The group which consists 
of residue which has the structure which a hydroxyl group, an alkyl group, a cycloalkyl radical, an 
allyl group, an alkoxyl group, a cyclo alkoxyl group, an allyl compound oxyl radical, halogen 
radicals (F, CI, Br, etc.), etc. permuted by the above-mentioned thing is also included. (**) which 
can control the effectiveness as a nucleating additive and starts this invention by this by choosing 
these substituents suitably — many properties (thermal resistance, strength property, etc.) of the resin 
constituent which consists of aliphatic series polyester including polylactic acid are also controllable. 
As an example of a sorbitol derivative, a bis-benzylidene sorbitol, a bis(p-methyl benzylidene) 
sorbitol, a bis(p-ethyl benzylidene) sorbitol, a bis(p-KURORU benzylidene) sorbitol, and a bis(p- 
bromine benzylidene) sorbitol are mentioned, for example. Especially a bis(p-ethyl benzylidene) 
sorbitol is used suitably. These may be a kind or two sorts or more of mixture. 
[0052] the addition of a [addition of sorbitol derivative] sorbitol derivative — aliphatic series 
polyester including (j) polylactic acid — receiving — 0.001 - 20 % of the weight — good — desirable - 
- 0.01 - 15.0 % of the weight - further - desirable - 0.03-8.00 - it is 0.05 - 5:00 % of the weight 
most preferably. If the effectiveness as a crystalline-nucleus agent may become inadequate if smaller 
than 0.001 % of the weight, and it becomes large from 20 % of the weight at reverse, the 
effectiveness as further crystalline-nucleus agent may cause change of about [ no longer being 
obtained ], an appearance, or physical properties. 

[0053] Further, the resin constituent concerning [additive] this invention can also add an inorganic 
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additive in order to make physical properties, such as improvement in a crystallization rate, heat- 
resistant improvement, improvement in machine physical properties, or anti blocking nature, 
improve, as the example of an inorganic additive « talc, a kaolinite, Ti02, and Si02 etc. — it is 
mentioned. An antioxidant, an ultraviolet ray absorbent, an antistatic agent, lubricant, a color 
pigment, etc. and a small amount of resin of other can also be added in order to raise many physical 
properties (for example, an elastic modulus, tensile strength, flexural strength, mechanical strength, 
thermal resistance, weather ability, etc.) of a resin constituent according to the object. In the range 
which does not spoil the property of this invention, various elastomers (SBR, NBR, SBS mold 
thermoplastic elastomer, etc.), additives (a plasticizer, a pigment, a stabilizer, a release agent, a flame 
retarder, an antioxidant, an ultraviolet ray absorbent, an antimicrobial agent, color, etc.), fillers, and 
pigments (a calcium carbonate, clay, carbon black, a shock-proof core / shell mold particle, impact 
modifier, etc.) (titanium oxide, metallic pigment, pearl pigment, etc. be suitably used for the 
constituent concerning this invention according to the object or an application 
[0054] The amount of the [amount of additive used] additive used is usually 3 or less % of the 
weight still more preferably 5 or less % of the weight more preferably 7 or less % of the weight 
preferably [ 20 or less % of the weight ] to aliphatic series polyester including (j) polylactic acid. 
Usually, if larger than 20 % of the weight, it may have an adverse effect on machine physical 
properties and others. 

[0055] The approach of making it knead, mixing each raw material by the shape of a solid-state, and 
carrying out melting of the polymer using an extruder etc. further by the kneading technique of well- 
known official business, for example, a Henschel mixer, a ribbon blender, etc., can be used for the 
methodology of mixing, kneading, and kneading of the resin constituent concerning mixing, 
kneading, and [kneading] this invention. Generally the configuration of the resin constituent with 
which shaping is presented has a pellet, a cylinder, desirable powder, etc. 

[0056] The methodology which fabricates the resin constituent concerning [shaping] this invention is 
as follows. The moldings concerning this invention can be manufactured by injection molding, 
extrusion blow molding, extrusion drawing blow molding, injection blow molding, injection drawing 
blow molding, thermoforming, etc. Moreover, as the shaping approach of the shape of the shape of a 
film, and a sheet, and a tabular Plastic solid, although inflation molding, T-die shaping, etc. are 
mentioned, there is no limit in the approach in any way. The moldings concerning this invention 
includes the Plastic solid of the film obtained by the method of fabricating for example, well-known 
and official business, a sheet, a cup, a bottle, a tray, etc., and there is no limit in any way about the 
configuration, magnitude, thickness, a design, etc. It is controllable to desired thermal resistance, or 
desired amorphism nature and crystallinity by reaching at the time of shaping or setting up suitably 
the hysteresis of whenever [ mold temperature ], the hysteresis of the temperature (a temperature- 
change pattern, a ****** rate, cooling rate, etc.) of heat treatment in a mold, and the hysteresis (a 
temperature-change pattern, a ****** rate, cooling rate, etc.) of the temperature (a temperature- 
change pattern, a ****** rate, cooling rate, etc.) of heat treatment mold outside whenever [ mold 
temperature ] before and after shaping. 

[0057] The Plastic solid of [mode of Plastic solid] this invention by the suitable fabricating-operation 
method For example, a lunch box, tableware, the container of lunch which is sold at a convenience 
store, or a daily dish, The cup of chopsticks, half-split chopsticks, a fork, a spoon, and a cup rahmen, 
a cup which is used with the automatic vending machine of a drink, TOROB AKO which is used in 
the container and tray for food, such as a fresh fish, prime meat, vegetables and fruits, tofu, and a 
daily dish, and a fresh fish commercial scene, The bottles and cans for soft drink, such as the bottle 
and can for dairy products, such as cow's milk, yogurt, and a lactic acid bacteria beverage, and a 
carbonated drink, a soft drink, A pump, the bottle without a pump the bottle and can for alcoholic 
beverage drinks, such as Biel whiskey, and for a shampoo or liquid soap, The tube for gear-tooth 
polishing powder, a cosmetics container, a detergent container, a bleaching agent container, a heat 
insulation box, It can be suitably used also as packing materials, such as a packing material of a 
water-purifier cartridge, an artificial kidney, and an artificial liver, the packing material of a glass 
syringe, a packing material of activated carbon (or deordorization material, a water-purifier exchange 
cartridge, etc. adapting it), etc. Moreover, the Plastic solid of this invention can be suitably used as 
the pasting medicinal container for surgery applied to food and the container for a confectionery 
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package, a food-grade container, the container for drugs (for example, bromhexine hydrochloride, 
tocopherol acetate, etc.), the container for crude drugs (for example, digestive medicine etc.), 
stiffness in shoulder, sprain, etc., cosmetics and the container for perfumeries and cosmetics, a 
container for agricultural-chemicals articles, etc. moreover, a fabricating-operation method with the 
suitable Plastic solid concerning this invention — for example, the object for oral drugs — a turnip — 
it can be used as a eel or its packing material, the anus and the packing material for vaginas for 
suppositorys, the skin and the packing material for membrane for patches, the capsule for 
agricultural chemicals or its packing material, the capsule for fertilizer or its packing material, the 
capsule for seeds and saplings, or its packing material. 

[0058] The resin constituent concerning [foaming] this invention can also be made into foam. Well- 
known and a public foaming technique using a chemical foaming agent and a physical foaming agent 
as a foaming technique can be used. The properties of the continuity independence of the opening of 
the foam obtained, magnitude, a configuration, distribution, and magnitude, such as homogeneity, 
are controllable by setting up foaming conditions suitably according to the object. 
[0059] The resin constituent concerning [manufacture [ of a film or a sheet ] / film production] this 
invention is a suitable ingredient for manufacture of a film or a sheet. The film sheet and plate 
concerning this invention can be manufactured by injection molding, extrusion blow molding, 
extrusion drawing blow molding, injection blow molding, injection drawing blow molding, 
thermoforming, etc. Moreover, as the shaping approach of the shape of the shape of a film, and a 
sheet, and a tabular Plastic solid, although inflation molding, T-die shaping, etc. are mentioned, there 
is no limit in the approach in any way. 

** The film and sheet which consist of a resin constituent concerning manufacturing-technology this 
invention can be manufactured with techniques, such as the extrusion method of well-known and 
official business, the co-extruding method, the calender method, hot pressing, the solvent casting 
method, a tubular film process, a balloon method, and the tenter method. Manufacture conditions are 
set up in consideration of the thermal property of the resolvability copolymer with which 
manufacture is presented, or a resolvability macromolecule constituent, the molecular structure, 
crystallinity, etc. 

[0060] ** The film and sheet which consist of a resin constituent concerning this invention which 
has properties, such as desired physical properties, gas barrier property, an optical property, a 
transmitted light wavelength spectrum, protection- from-light nature, and oilproof, can be suitably 
manufactured by choosing [ for the purpose of additive additives (an antioxidant, a thermostabilizer, 
UV stabilizer, lubricant, a bulking agent, an antibonding agent, an antistatic agent, a surface wetting 
improvement agent, an incineration adjuvant a slipping inhibitor pigment, etc.), extrusion conditions, 
drawing conditions, etc. ]. Moreover, it can also consider as an organic glass plate. 
[0061] ** a process-planning production process — setting — a uniaxial-stretching scale factor, a 
biaxial-stretching scale factor, a drawing number of stages, heat treatment temperature, the change 
rate of heat treatment temperature, the number of cooling rollers, the arrangement format of a 
cooling roller, and a cooling roller — it can twist and can set up suitably [ for the purpose of 
conditions, such as whenever / mirror plane finish / of a format, cooling roller temperature, and a 
cooling roller front face /, ]. 

[0062] ** detecting the data of the thickness of a product and feeding back these data to a production 
process in the methodology production process of quality control, by adopting the instrumentation 
technology-approach of well-known and official business using a radiation, an electromagnetic 
wave, light, a supersonic wave, etc., — the variation in the thickness of a product ~ hand control — or 
the quality can be controlled quality by automatic control. For example, the approach using the 
alpha-rays thickness gage of a transparency mold (absorption mold) or a dispersion mold, a beta ray 
thickness gage, and a gamma ray thickness gage as the instrumentation technology-approach using a 
radiation is included, and the radioisotope of well-known and official business is used as a line 
source. 

[0063] ** Set like a tail end process and the methodology tail end process like a fitter, or a fitter. 
Well DINGU, heat sealing, perforation grant, primer spreading, binder spreading, Drugs spreading, a 
parkerizing, vacuum evaporationo, sputtering, CVD, coating, It etches and spurts out. Dyeing, paint, 
electrostatic coating, air brushing, It laminates, sandwiches and embossing-endows and solid- 
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pattern-endows, and die pressing can be carried out and after treatment, such as wave attachment, 
printing, an imprint, sanding, sand PURASUTO, shirring, punching, punching, honeycomb- 
structure-izing, corrugated fiberboard structuring, and layered product formation, and processing of 
finish can also be performed. According to the object, the approach of of well-known and official 
businesses, such as the calender method, an extrusion process, screen printing, gravure, a letterpress 
method, an intaglio method, a doctor blade method, dip coating, a spray method, an airbrasive 
technique, and electrostatic spray painting, is employable like a tail end process or a fitter. The film 
or sheet which consists of a resin constituent concerning this invention can also be made into the 
layered product of multilayer structure by the sheet of other construction material, such as paper and 
other polymers, a lamination, lamination, etc. The film or sheet which consists of a resin constituent 
concerning this invention can also be used as the paper product of multilayer structure by paper, a 
lamination, lamination, etc. 

[0064] ** In an extrusion method, the methodology extrusion method of the co-extruding method, or 
the co-extruding method, the die of well-known and official businesses, such as a single manifold die 
which combined a T die, an inflation die (circular die), a flat die, a feed block / single manifold die, 
and some feed blocks, can be used, these two or more polymers from which a property differs in the 
co-extruding method — and — or a multilayer film can be manufactured using an other type polymer. 
If a tubular film process or a balloon method is adopted, since a 2 shaft simultaneous drawing can be 
performed The strong product which has a low elongation percentage, a rate of high elasticity, and 
high tough nature for high productivity Since it can manufacture cheaply relatively and a 
configuration is saccate (the shape of seamless), It is suitable for production of bags, such as a bag 
for preventing the water which dews the food pack of the low temperature of the takeout bag for 
supermarkets, frozen foods, prime meat, etc. wetting a perimeter, and a compost bag, or a bag. the 
resin constituent concerning two or more this inventions from which a property differs by combining 
with the co-extruding method — and — or a multilayer film can be manufactured for high 
productivity using an other type polymer. It is also combinable with a tubular film process or a 
balloon method, and the co-extruding method. The film or sheet which consists of a resin constituent 
concerning this invention can be manufactured by setting up process conditions according to the 
object to the shape of the shape of the shape of a roll, and a tape, and a cut sheet, tabular, and saccate 
(the shape of seamless). 

[0065] ** The film or sheet which consists of a resin constituent concerning secondary-elaboration 
this invention is a suitable ingredient also for secondary processing which grants two-dimensional or 
three-dimensions-configurations, such as drawing processing, blow processing, and a vacuum 
forming, further. 

[0066] ** The film or sheet which consists of a resin constituent concerning example this invention 
of an application A shopping bag, a garbage bag, a compost bag, a cement bag, a fertilizer bag, Food 
and the film for a confectionery package, a food-grade wrap film, the film for - horticulture for 
agriculture, Films for a magnetic tape cassette product package, such as a film for greenhouses, 
video, and an audio, It can be suitably used as the film for a floppy disk package, a fence, the oil 
fence for - lakes for - rivers for the oceans, adhesive tape, a tape, union material, a tarpaulin, bulk, 
tentorium, the bag for sandbags, a cement bag, a bag for fertilizer, etc. The film or sheet which is one 
mode of the Plastic solid of this invention can be especially used for the pasting medicinal wrap film 
for surgery applied to food and the film for a confectionery package, a food-grade RABBU film, the 
RABBU film for drugs, the RABBU film stiffness in shoulder for crude drugs, sprain, etc., cosmetics 
and the wrap film for perfumeries and cosmetics, the RABBU film for agricultural-chemicals 
articles, the film for over head projectors, the film for platemaking, a tracing film, etc. suitably. The 
film or sheet which is one mode of the Plastic solid of this invention can be especially used for the 
application as which thermal resistance, resolvability, an anti-odor residual property, and 
GAZUBARIA nature are required suitably taking advantage of the property. In case the film or sheet 
which is one mode of the Plastic solid concerning this invention is used as food and a bag for 
confectionery as a packing material, a retention period and pull-date can be substantially extended 
for an oxygen absorbent by ****** Lycium chinense in a bag in inside at the time of food and 
confectionery seal. Thus, when using the Plastic solid of this invention as food, the packing material 
used in a medical field, or a container, it can excel in scenting-proof nature and coloring-proof 
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nature, and can decompose into a suitable top for a package etc. to carry out an article easily under 
natural environment, and they can clear the environmental problem which poses a problem these 
days. 

[0067] Especially, in fields, such as electronics, mechatoronics, optoelectronics, laser (optical 
communication, CD, CD-ROM, LD and DVD, a magneto-optic recording, etc. are included.), liquid 
crystal, optics, office automation (OA), and a factory automation, it can be used suitably. As an 
example of the highly efficient application, transparent conductive films (for example, screen touch 
panel for a computer input etc.), a heat ray reflective film, the film for liquid crystal displays, the 
polarization film for liquid crystal displays, PCB (printed circuit base), etc. are mentioned, for 
example. 

[0068] The seamless pipe which consists of a resin constituent concerning this invention by 
extrusion by [manufacture of seamless pipe] circular die can be manufactured, the resin constituent 
concerning two or more this inventions from which a property differs by combining with the co- 
extruding method — and — or a multilayer seamless pipe can also be manufactured using an other 
type polymer. 

[0069] The square bar which consists of a resin constituent concerning this invention by extrusion by 
[manufacture of square bar and round-head material] die, and round-head material can be 
manufactured, the resin constituent concerning two or more this inventions from which a property 
differs by combining with the co-extruding method — and — or the square bar and the round-head 
material which have a multilayer-structure cross section can also be manufactured using an other 
type polymer. With combination with such a co-extruding method, the square bar and the round-head 
material which have the specific cross-section layer system and specific cross-section profile like for 
example, a golden Taro candy, the Naruto volume, date rolls, and Baumkuchen can also be 
manufactured. Moreover, two or more kinds of the polymer/copolymers from which a refractive 
index differs can also be used as the optical fiber which has a core / shell (heart/sheath) structure by 
co-extrusion. As long as it can collateralize the substantial optical rectilinear-propagation nature to 
the grain direction of an optical fiber even if a core / shell (heart/sheath) structure is a high refractive 
index (core) / low refractive index (shell), and they is a low refractive index (core) / high refractive 
index (shell), whichever is sufficient as it. 
[0070] [Spinning] 

"Yarn" yarn [ which is used in the claim and description of conceptual this application of a word 
"yarn" ] ** The concept of the becoming word The concept of the "raw thread" indicated by a fiber 
handbook and processing section (the edited by Society of Fiber Science and Technology, Japan, 
Maruzen, Tokyo, 1969), and 393-421 pages is also included. For example, a monofilament, 
multifilament, a staple fiber (staple fiber), A tow, a high bulk staple fiber, a high bulk tow, spun 
yarn, a union yam, finished yarn, false twist yarn, a modified cross section fiber, a hollow filament, 
conjugate yarn, POY (partial orientation yarn) and DTY (drawing finished yarn), POY-DTY, a 
sliver, etc. are included. The publication is considered as the matter or disclosure which can be 
drawn directly [ this contractor ] and uniquely by reference, in view of the matter indicated on these 
descriptions, or disclosure. 

[0071] ** The resin constituent concerning spinning this invention is a suitable ingredient for melt 
spinning and dry spinning. Spinning of the resin constituent concerning this invention can be carried 
out by the well-known approach. For example, after dissolving in a solvent the melt spinning method 
and resin which carry out melt spinning using an extruder and considering as a solution, the wet 
spinning method make this solution breathe out in a poor solvent from a nozzle, the spinning 
[ dryly ] method make this solvent breathe out in a desiccation gas from a nozzle, etc. are 
employable. The spinning temperature in a melt spinning method will not be especially restricted, if 
the spinning of the yarn which has a desired property and description can be carried out. The 
spinning temperature in a melt spinning method is usually suitably set up in consideration of the 
class of resolvability macromolecule, a thermal property, molecular weight, etc. Generally, the 
spinning temperature in a melt spinning method has desirable 120-300 degrees C, and is more 
desirable. [ of 150-250 degrees C ] At less than 100 degrees C, usually it does not fuse, or there is an 
inclination which melt viscosity becomes high and cannot carry out spinning easily, and there is an 
inclination for decomposition to tend to take place, above 300 degrees C. 
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[0072] ** The resin constituent concerning drawing / heat treatment this invention can give more 
desirable physical properties a drawing and by carrying out heat setting further after spinning. When 
the molar fraction of the aliphatic series polyester to prepare is high and the ratio of the polylactic 
acid occupied in aliphatic series polyester is relatively high, generally, a crystallization rate is 
comparatively slow, and the fiber just behind spinning is amorphism nature, and if it remains as it is, 
deformation, adhesion, hardening, etc. tend to take place with time. Therefore, in such a case, 
drawing and heat treatment are usually performed after spinning. Drawing / heat treatment 
conditions (temperature, a temperature change and hysteresis, a scale factor, time amount, etc.) will 
not be especially restricted, if it can consider as the yarn which has a desired property and 
description. Drawing conditions (temperature, a temperature change and hysteresis, a scale factor, 
time amount, etc.) are usually suitably set up in consideration of the class of resolvability 
macromolecule, a thermal property, molecular weight, etc. Drawing temperature is usually chosen 
from the inside of the temperature requirement below the melting point more than the glass transition 
temperature of a resolvability macromolecule. When the ratio of the polylactic acid occupied in the 
aliphatic series polyester to prepare is relatively high, generally, drawing temperature has desirable 
60-160 degrees C, and is more desirable. [ of 60-100 degrees C ] Although especially draw 
magnification is not restricted, generally, its two to 20 times are desirable, and its three to 15 times 
are more desirable. Although especially heat setting conditions are not restricted, and suitably chosen 
in consideration of the class of resolvability macromolecule, a thermal property, molecular weight, 
etc., they are usually performed at the temperature below the melting point more than the glass 
transition temperature of a raw material macromolecule. Generally as for heat treatment (heat 
setting) temperature, temperature higher than drawing temperature is chosen. When the ratio of the 
polylactic acid occupied in the aliphatic series polyester to prepare is relatively high, heat setting 
temperature has desirable 80-160 degrees C. 

[0073] ** The resin constituent concerning processing this invention by setting up suitably silk 
manufacture conditions, spinning conditions, knitting-and-weaving conditions, after-treatment 
conditions, dyeing conditions, and processing conditions according to the object It is processible into 
a size, a cross-section configuration, fineness (tex, a denier, yam count, etc.), and desired yarn and 
the desired textile that have physical properties and properties, such as absorptivity, oil absorption 
nature, dimension height, nerve, and aesthetic property, whenever [ thermal-resistance and crimp ] in 
tensile strength and an elongation percentage, and union strength more. 

[0074] ** The resin constituent concerning manufacture this inventions, such as a modified cross 
section fiber, multilayer-structure yam, and a hollow filament The fiber which has hollow structure 
similar to the lumen structure which cotton has by designing a spinneret suitably according to the 
object, The fiber which has a core shell structure similar to the cuticle / CORRTEX / medulla coaxial 
three-tiered structure which wool has, Spinning can be carried out suitable also for the fiber which 
has the cross section of the fiber which has conjugate structure similar to the bilateral structure which 
wool has, an anomaly which is represented by 3 square-shape cross-section structure which silk has, 
or a polygon, the resin constituent concerning two or more this inventions from which a property 
differs by carrying out spinning with a multilayer mouthpiece (a nozzle, orifice) — and ~ or the yam 
which has a multilayer-structure cross section can also be manufactured using an other type polymer. 
By such ****** ? the yam which has a specific cross-section layer system and specific cross-section 
profiles, such as for example, a golden Taro candy, the Naruto volume, date rolls, and Baumkuchen, 
can also be manufactured. By carrying out spinning with a mouthpiece (a nozzle, orifice) in the air, 
the hollow filament which consists of a resin constituent concerning this invention can be 
manufactured, the resin constituent concerning two or more this inventions from which a property 
differs by combining with ****** — and — or a multilayer hollow filament can also be manufactured 
using an other type polymer. For example, the hollow filament which filled up the opening with the 
pigment can be applied to the textile which is not transparent even if it gets wet in water, the hollow 
filament which filled up the opening with liquid crystal can be applied to the textile from which a 
color tone changes with temperature, the hollow filament which filled up the opening with the 
ceramics or carbon black can be applied to the endoergic textile of far-infrared absorptivity, or the 
hollow filament which filled up the opening with lead can also be applied to the fishing net which 
sinks in water. Moreover, two or more kinds of the polymer/copolymers from which a refractive 
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index differs can also be used as the optical fiber which has a core / shell (heart/sheath) structure by 
co-extrusion. As long as it can collateralize the substantial optical rectilinear-propagation nature to 
the grain direction of an optical fiber even if a core / shell (heart/sheath) structure is a high refractive 
index (core) / low refractive index (shell), and they is a low refractive index (core) / high refractive 
index (shell), whichever is sufficient as it. 

[0075] ** In a process-planning silk manufacture process, it can set up suitably [ for the purpose of 
conditions, such as the configuration and format of a spinneret, draw magnification, a drawing 
number of stages, heat treatment temperature, a change rate of heat treatment temperature, crimp 
endowment and oils processing, ]. 

[0076] ** The filament which consists of a resin constituent concerning this invention which has 
desired fineness from a pole microfilament which is equal to the fiber which constitutes product 
EKUSENU (a trademark, Toray Industries) and alkane TARA (a trademark, Toray Industries), or 
fiber thinner than it to super-**** fiber which is equal to the size of**** for fasteners, or fiber 
thicker than it can be manufactured suitably. 
[0077] 

[Example] A synthetic example, an example, the example of a comparison, etc. are shown below, 
and this invention is explained in full detail. In addition, the publication of the synthetic example in 
the description of this application, an example, the example of a comparison, a mode, etc. is 
explanation for supporting an understanding of the content of this invention, and the publication is 
not the thing of the character used as the antecedent basis which interprets the technical range of this 
invention narrowly. An example explains this invention concretely. 

[0078] The manufacture approach of the (j) polylactic acid used in [(j) Manufacture of polylactic 
acid] this invention is shown. In addition, it is weight criteria each that it is in a sentence with the 
section. Moreover, the mean molecular weight (weight average molecular weight) of a polymer was 
measured on condition that the following with gel permeation chromatography by making 
polystyrene into a criterion. 

equipment :Shimazu LC-10AD detector: — Shimazu RID-6A column: - Hitachi Chemical GL- 
S350DT-5 and GL-S370DT-5 ** intermediation: — chloroform ** whenever: — 1% injection rate: — 
20 — micro 1 [0079] A. Example of manufacture [the example 1 of manufacture] After making the 
1001. reactor which installed the manufacture Dien-Stark trap of Polymer A (Pori L-lactic acid) 
distill water, agitating 10kg of L-lactic acid by 150 degrees C / 50mmHg 90% for 3 hours, 6.2g was 
added in the end of tin, and by 150 degrees C / 30mmHg, it agitated for further 2 hours and 
oligomerized. 28. 8g and diphenyl ether 21 Jkg were added to this oligomer in the end of tin, the 
water separator separated the water and the solvent which distilled by performing azeotropy 
dehydration by 150 degrees C / 35mmHg, and only the solvent was returned to the reactor. After 
letting the organic solvent returned to a reactor pass in the column filled up with 46kg molecular- 
sieve 3 A, as it returned to the reactor 2 hours after, the reaction was performed by 150 degrees C / 
35mmHg for 40 hours, and the polylactic acid solution of average-molecular- weight 146,000 was 
obtained. After adding and diluting diphenyl ether 44kg which dehydrated in this solution, it cooled 
to 40 degrees C, and the depositing crystal was ****( e d), and it washed 3 times by KISAN to 10kg 
n-, and dried by 60 degrees C / 50mmHg. It ****, after adding 0.5 N-HC1 12kg and ethanol 12kg and 
agitating this powder at 35 degrees C for 1 hour, and it dries by 60 degrees C / 50mmHg, and is 
6.1kg (85% of yield) of polylactic acid powder. It obtained. This powder was fused and pelletized 
with the extruder and the polymer A of L-lactic acid was obtained. The weight average molecular 
weight Mw of this polymer A was 145,000. 

[0080] [Example 2 of manufacture] Diphenyl ether 293,Og and 2.02g of metal tin were added to 
manufacture 1,4-butanediol 50.5g of Polymer B (polybutylene succinate), and 66. 5g of succinic 
acids, and distilling water out of a 7-hour system by 130 degrees C / 140mmHg, heating churning 
was carried out and it oligomerized. To this, it is Dean-Stark. It is made for the solvent which 
attached tubing which performed azeotropy dehydration for trap by installation, and 140 degrees C / 
30mmHg for 8 hours, and was filled up with 40g molecular-sieve 3 A after that, and was distilled to 
return [ be / it / under / molecular-sieve tubing / passing ] to a reactor, and it agitated by 130 degrees 
C / 17mmHg for 49 hours, after melting the reaction mass with 600ml chloroform and reprecipitating 
in addition to a 41. acetone, sludging is carried out for 0.5 hours with the isopropyl alcohol (it omits 
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Following IP A) solution (HC1 concentration 0.7wt%) of HC1 (3 times) ~ after washing by IP A, it 
dried at 60 degrees C under reduced pressure for 6 hours, and polybutylene succinate (it omits 
Following PSB) was obtained. The weight average molecular weight Mw of this polymer was 
118,000. 

[0081] As a result of using manufacture polybutylene succinate 40.0g (weight average molecular 
weight Mw is 1 18,000) of Copolymer C (butylene succinate / lactic-acid copolymer), and 160.0g 
(weight average molecular weight Mw is 50,000) of polylactic acid and also carrying out by the 
same approach as the example 2 of manufacture, the copolymer C of polybutylene succinate and 
polylactic acid (weight average molecular weight Mw is 136,000) was obtained. 
[0082] B. Describe the manufacture approach of a polylactic acid system resin constituent and 
example which are used by this invention using the polylactic acid obtained in the example 1 of 
example manufacture. 

The assessment conditions of [assessment of physical properties] physical properties are as follows. 
** Degree-of-crystallinity X-ray diffractometer (the Rigaku Corp. make, Rintl500 mold) The test 
piece after shaping is measured. 
** DSC (differential scan calorimetric analysis) 

It is measurement [0083] about the test piece after shaping with a DSC measuring device (the 
product made from the SEIKO electron, robot DSC RDC220). To the polylactic acid obtained in the 
examples 1-7 of [examples 1-2] manufacture, it pelletized after mixing with the Henschel mixer with 
a rate which shows each sorbitol derivative in a table 1 on conditions with an extruder cylinder 
laying temperature of 180-240 degrees C. Melting of this pellet was carried out by 190 degrees C / 
2min, it pressed by 190 more degrees C / 100kg/cm2 / lmin, and the film with a thickness of 150 
micrometers was obtained. 3-5mg of this film was cut off, and it considered as the sample of DSC 
measurement. The temperature gradient was the magnitude of 10 degrees C / min, and from 20 
degrees C to 200 degrees C, a temperature fall and temperature immobilization were measured for 3 
minutes to temperature up, temperature immobilization, and 0 degree C for 3 minutes, and it 
measured the DSC curve in each temperature up and a temperature fall process for temperature up 
and a temperature fall at the temperature step of temperature-up ** to 200 degrees C. A result is 
shown in a table 1 and a table 2. 

[0084] The [examples 1-3 of comparison] sorbitol derivative was not added, and also it pelletized 
like the example, the film (150-micrometer thickness) was obtained, and this film was evaluated like 
the example. A result is shown in a table -1. 

[0085] The display of [explanation of display of table -1] table -1 is as follows. 
(1) It is the polymer or copolymer manufactured in the examples 1-6 of polymer manufacture. 
** polymer: — A** copolymer: — C (2) Additive A:bis(p-methyl benzylidene) sorbitol ( NC[ by 
Mitsui Toatsu Chemicals, Inc. ]-6: — structure — a formula — shown in (2 [-izing 3])) 
[0086] 
[Formula 3] 



B: a bis(p-ethyl benzylidene) sorbitol ( NC[ by Mitsui Toatsu Chemicals, Inc. ]-4: — structure — a 
formula — shown in (3 [-izing 4])) 
[0087] 
[Formula 4] 




(2) 
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(3) It is number of copies of the additive weight which made addition polymer weight of an additive 
criteria (100 sections). 

(4) In the DSC curve at the time of the temperature up of the 2nd DSC crystallization achievement, it 
is the ratio of the value which lengthened the crystallization peak area from the crystal fusion peak 
area, and the area of a crystal fusion peak. Crystallization means which progressed by the bottom of 
a Measuring condition at the time of a temperature fall, and it becomes the indirect index of a 
crystallization rate. 

[0088] 
[A table 1] 
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[0089] 

[Effect of the Invention] The resin constituent which consists of aliphatic series polyester including 
the (j) polylactic acid which has high crystallinity (high thermal resistance) in the cycle time for 
molding temperature and dozens of seconds 100 degrees C or less by this invention can be offered. 



[Translation done.] 



http : //www4 . ipdl. ncipi . go . j p/cgi-bin/tran_web_cgi_ej j e 



10/16/2006 



(19)B#B#ff/T (J P) (12)^M^R^^"$R (A) (lDflHffttiBI^M*^ 

#51^10-158369 

(43)<&IH1P Sp/&10<££(1998) 6/1 16 0 



(51) Int. CI. 6 KJSUiE* 


F I 




C08G 63/06 


C08G 63/06 




C08K 5/06 


C08K 5/06 




C08L 67/02 


C08L 67/02 




67/04 


67/04 








*»# »*«^»13 OL (<£l4H) 


(2D mm** ^^8-319190 


a i) mm a 


000003126 








(22) ffl® 0 8 ^ (1 996) 1 1 M 29 0 










Jilo Mm 
























#*Jl|JR«ttftllT*B:«EMBT1190»» H# 










(72)»9i# 








tt#Jl|***rtr*K«WBm90#ifi H# 












**MCC:tt< 


(54) »BBB*«aV**b^6ft-5rit*(b 






(57) [KM] 






[RS] Mfr&^y^^TvMc. l 0 Otl^T^iM 







[»*¥8:] y/H:'F-/^i*h flBJDSK (=i) * 
yzn^/WRtf/Xf* (=0 XV fc Kn*->M#y» 



( 2 

1 

[f»*:>Si] fi^a^iLt, -J&5£l [ffci] "C 
Uti] 




10 

(— (l) l^^t, R,S:t/R 2 ^, ^rtt-etOfii: 
IT, HI— T^ott, Mt^oTU<, Tkifc. X 
fix l - 6 wr/u^xxiir^a ^i/^S 

fi (=i) zKy t Ko*^*^yit*tt5, WABffi. 

[tt^2] mjfcm (=o AKy^i-x^/wa^/xfi 20 

(=1) ^yeFp^^>825\ (=0 zKyiL^-e 

[e»*«4i (=0 #y$L»tf, JBJKJfi^^y^^T 1 
(=0 ^ytKa^r^/^yi^ (=r) TjfyfLK 

'>4<ttli«) (=0 #yMfc«*OJflM81Ji 
(=i) sKy^XT-^atf/Xtt (=0 ^ytKn^ 30 

(3) xKyt Ko^;^y8^ (=0 sKyfLK, 

(n) .fy/fuyf^^-h^ (a) stfy^p 

ift*« 1 kk* ufc»»a** 0 

(D t^^y^yfyy/ut' | — /k 

© t** (p ^u^o-^y y/ueh-/K 40 

© t*^ ( p -3i^/u^<^v? ]) ^zs) y/utfh— /u x 

@) f x ( p n/u^o-^y y/n:'h-/K 

© t*x (p-yo^yi/Ury) y;ut'h-/K 

(=0 T^y xxf/^oyXH ( = ) xKyt 
/^fySCMLts 0. 00 1- 20li%T$)6, ft 
#* 1 7S£ 7 <oWn^J-E*Lfc«BB«^«. 50 



0-158369 

2 

9 1 1 ism 8 ^ftrtbd>^ta«^»j!Bfi 

1 0 ] 1 8 0<frh,a>KlS*fca>«fJlB 

1] jibji£££ (=0 sKy^^^/ua^/xtt 

2] y;n^h-/uKitos, 

(D t'^y^yfyy/i't' h— /k 

© t*x (p-yf/^yv?yry) y^t'h-/K 
® (p-xf;^^yfy) y/ut* 1 — /k 

S) t*^ ( P cr/u^y^y y/nrh— /k 

© t*;* (p — A^^-^y ■z f ^) y/ut'h— /^v 

© <$-©££ e>^b*tt*Lfcy/ptr h 

3] y/nrh-/m»*©»»**s, flgfls 

gg (=1) tfy^XT/URXJl/Xte (=0 TKyt Kn*;y 
*/^V»l:»Lt, 0. 0 0 1-2 0lt%t$>5, 
1 1X«:12 !CfE«c Lfcrt***. 

[0 0 0 1 ] 

ft:*, JjBJKS£ (=0 ^yxxr/uWXfj: (=0 *K y 

*p<o»§\ a***B[«tt*»it-eaw"c*-5, a^ 

[0 0 0 2] 
[«*©»*] 

UBIBI*#y3i^^/H^Hi-*SE«tt I »*] BB»SlS#y 

9, jR.««ttBiLT«6ffl-r6»*^tt. mmmmnz 

^■tt«H«-e*iW»tt«:#-r6*y^-fc tr, (=) 
7Ky?LK^J:5>i (=>) #jtKn*^#yi^ 



( 3 ) 

3 

^-tfy^-te, »»o«:rt-ea:^7^^p> l^Krtfc i o 

[0003] [ (=o *?yfL^] ^cd^t- /Ky?i 
Mtt!6S3*v^i^54»*3fts*>5©-e, Sits #«0>sKy»L 

■e*r*«-r*3Ky^-<o«ffldsjji»sixT^s Q 

[0 0 0 4] -Jttttfcfi. (3) 7Ky?L 

(=0 #yaK*s»»tt#K<*!9. ^(Dfcbb. Wt 

m&tf&nztL&frbx-hZo m*-&. #s«= (=o * 

[0 0 0 5] 

J: 5 ttSWi] 30 

[ras^Bif^E] *»w#e>f4, «*^s*-e«t. (=o 

#y ?LBW<t 5 *«*fta«*sfi< ^fflMS8i#y 

(=0 ^yfLli^ttii, Htttt*. ft 

xi. iBi>lie*<t*«*r»JB-t-* ( = ) sKy*L**f*C«> 
i-TSBBllSlifi^y^^^/Mi, &^-0^^o/c 0 40 
[0 0 0 6] [»W*s»»UJ:5 fc-TSBW] #»W 
tt. fib 1/ ^IMMtdftK fc (£v Afc&K £ £ mm^ jrt 

5. (=0 #yfL»«:f4i:«)t-r5iiB»5«#y3i^^ 

[0 0 0 7] 

[l] - [l 3] ^ia*Ufc*WcJ:9»«Stt 50 
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[0 0 0 8] [1] fi^^irLT, Mb 

[0 0 0 9] 
lit 2] 




(-«5£ (1) ^*51>T> RiRt/R«tt. 

fi. ^sRIW^S: i-6 or/w^^sxiir/i^^^s 
TKiS^rz/xf^nyy (f, ck Br) Sf-«t 

[0 0 10] [2] J»»58i (=0 TKy rn^X/U&t^/ 
Xn (=0 /Ky t Kn^^/U4?y»^, (3) 4?yfL 
»T**>S, [1] {cfE«Ufc:#BBaj««?o 

[ooii] [3] (=i) #yni#, ^^^y^- 
*>#ysLBre*>5, [2] f::sa«Lfe«jiBttj«»o 
[0012] [4] *Ky?LRj&s N HBJteS^tfy 

^*7VW-C*>Su [2] (cRttL&MIBIBjfttt. 

[0 0 13] [5] JJBlffiK (=0 tfy^XT/lo&Xfi/ 
Xtt (=0 ^ytKn^^/wfyi^ (=x) ^yfL 

^y^TvPRtf/xf* (=3) 2Ky t Knap- 
^v«t(OiB*»-c*i, [l] (cKttLfcMBIljA 

[0 0 14] [6] J}£tt^ (=0 tfy^TVURtf/ 

x# (=o #ytKo*->*/i'*>'i^ (=o ^y?L 
(=0 #y ^u^^^v-^- h&t* (=) zify* 

5, [1] ^ia*L^#UBIftj*»o 
[0 0 15] [7] y/Ut'h-yuigW^ 

© t'^ (p ^/u-^vixy -t^^) y;ufh-/K 
® t*^ (p — 3i^-/i^<vv?y -r >-) y/i^t*h»-/K 

© t*^ (p-^Pi^^y^yry) y/ui^h— /K 
® (D^©**fe»-^»ttUfey/i'^ h-/uR#ft: 

[1] 7?;3£ [6] (OW*td^^ia«Ufc«flB»*«b. 

[0016] [8] y/wtrh-/uw#*«>***«J, 
RB«fi« (=») ^^T/i-RXf/xn ( = ) ^y t Kb 



( 4 ) 

5 

*is*/Utf>'mztt\^X* 0. 0 0 1 — 2 0Sfi%T*£> 

5, [i] 7bm [7] ^ipr^>fci5«Lfc»flgaric» 0 

[0 0 17] [9] [1] Jb^. [8] <DftHT,?W£|E*t 

to<triniaA«A^ ft £ jAflgfe. 

[0 0 18] [10] [1] 7SS [8] Wftr^MJUB 

[0 0 19] [li] ffiUSK ( = ) #yx^f/i,R(; 
/Xn (=0 zKy t Ko^fS/*/uaKvKfc*l>»J»jBjjl 
ttK* y/pfh-/H5t*S:IHlDU rtSWPfcttfJlBfi/* 

m tart -e*s*fls s * £ io 

[0 0 2 0] [12] y;Hfh-/uR»ft:iS, 

CD t^^y>?yfyy/n^ h— /k 

© t'^ (p-xf^y^/fj^y) y/Ut * h _, K 

© tr* (p-yaA^y-yyfy) y/utfh — /k 

**6ft£»^6»«Sixfc*ft< [1 
1] KE*Lfcfittg;frifc 0 

[0 0 2 1] [13] y/Pfc* h-/^R#ft:Oj6iD* 20 

a** ffiRSK (3) #y i^f^atf/xfi (3) #yt 

Kn^ri/^/l/j|?y»H»LT, 0. 0 0 1- 2 011% 
T*>*. [1 1] Xfi [1 2] ^K«Lfc«*^fe 
[0 0 2 2] 

[oo2 3] [« r (a) <o9t£] *mm<Dwmm 

£ (=) /Ky^TVUj t^3Ci^fc§ 8 *ttUH<OW 30 

»»fc*3^-c*i, tJn-^aK y "V — /c <5 *k y t kp^^/p 

^ygS:, r (a) /Ky t Ko^^^vSj fct^s 

x«ta*Ky r (n) ^yfL^j *i^5::fc 

g£j tBIMHc, r (3) Tlfy ^uyt^i/*- hj ^ 
r (n) tfy^Xn^Rj i:i>5c^ifc5 0 
M»#Jc*3^rji. J9BRSH (=0 #V ^*T/uRXfxn 

(n) ^yt Kp^^/w#y»*. r^i^^y 40 

fi. r (a) #y-j r~<7^ (#) a-^ffcj 

5«fcfe*S^U y ■^-Xtfatfy-*'— 4rfi*-T 

^y^h 

jbi^* r (*) fi^tfcj ft£»^«Att, r»5^j ft 
Srfl^u ^^Ttfy -v-st/^^y -^-££2 
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tt, H^Wi^ IPN Wy^--^hu 

— T y K • *y M7 — ^) .PIC (^y-f^-^-3^ 
y^^) ^V^rttO»ieS:i:oTt^*?ftt\ 
[0 0 2 4] [anttffi] i&fflttffil-l»r 

Slco^T, r*#£j lc*5*t£ia*ft**«:»W-r£ 

fi, Miff, # y T'n f i/y»ffli: y /u f h - ^B»* 
Sras*nuT#y ei^i*iiBj**«cawtt*tt#-*- 

6g« (1*^BS5 5-12460 -g-) ^\ ^yxf^ 

fr&th ^^/i-^^*±ft»j«»tti:i-£**««#y^ 
^r/«^^»t6^ (^^Bg6 0-8 6 1 5 6 

[0 0 2 5] U&*Ufej&S&. flBJ»JS#y^*7vM;iH-r 

&Jlb*L-C^ft</\, 
[0 0 2 6] taB»»oftsffl^*=XA] K^AttW 

^o^^^XA^Kirftjestt-st^-ettfti/^ 

m<^>^^X^fi N Wttf, ^T^J: b ft^/M-J: 9 
[0 0 2 7] <D aw»#J*jB*P Lftv^lt AttWDBdSK 

d^^t) tft£iBft®^ftv>0-C% 
«»WJcJE«»^*#ftt,<oi:ftorb*5o "Tft^ 

fctttt-rsi:, nii«»<kKt»*>oTt. ****** 

ff£JL±<0*#SO**dS^j5R"r5fc«>, "sr«5tS:»SLL 
T ittifi $ itft ^ fc 46 x i&wmffl &mn L ft i ^StfeHMB 

[0 0 2 8]© an^j«jiuiDUfciif*tt«riKA«« 

aw«»j**aiu-c, »BB*«#ft«*ftufc»*^ 
tt, aw*wj#»*rt«^a#*»rt»5 ^ftsjg*»tft 



( 5 ) 
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igAfciu^ tisimnm Mass*-*-* 

[0 0 2 9] [B r^#ttj tf>8fcg:] *tUB<z)9itfl«£: 
lib. W^iWl-{£JBLX^£ffllWtiU BWfc/&ffcU 

*A (M^^m. mikWJS. jKm. 1 9 8 8« j 

A (*#^*3flB* «9*«J£* JKm, 1 9 8 8^) j • 

M^ICf*. 0fx.ll rMARUZEN^^A-C 
oncise Encyclopedia of Po 
lymer Science and Enginee 
ring (KroschwitzSs Hffl iiti£lR, % 
JfcJu 1 9 9 4^) J • 5 3 9£tf8-5 4 OMti 

o> r^*tt#y^-j <z>*we*s*lx^s r^5>» 40 

ffi«<&Wffl»Ki:fc^Xffl^S rjWSttj fc*B*>ftftU: 
fl x T^^^^^y/U (compos tab 1 e x ±31 

fl¥Rft B*«p°pi:J:5}Wlim 4l» *X(D>r tf 
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Kfi, «*.tf, ASTM D5209-91 

Klft) ^ASTMD 5 3 3 8-92 (:3 >-/tf * * fc* y 

"7^ — (±»EMMMe) KB) \z£oXhWffi-tZZt 

[0 0 3 0] [B rflBJ»«j ^m^] #fflPoiP!SB*K 

^ (Fx ck Br») mmtm&^tcmzfr+ft^ 

tt «MR«u 3M»«u S*««H4, ftM^m * 

[0 0 3 1 ] [B r«»{t»Jj #fflIg(DW»BS 

K*5^xfl?v>5 r«»{k»Jj *SB^«*f±, r+g^t: 

^##0. 1 9 8 8^) j - 4 3 7lfei- 

4 3 8l*ffl(D TzKy Kj W*^fa«cStbX 

*@2£t££&SU *U^»*Mfcttort]±«r^riB 

*HlllW«B»^IB«Lfc»33lXf±M^fe*X. a 

[0 0 3 2] ^UJHo^rfFMA^ttB&VniiaC^js^ 

WA, 198 1« J ^IE*SttX^S r«»{t 

A*1>a*-t"S« ^^IE«cfi±X, 3lffi£lR&tF3IB« 
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[0033] [B r^y-e-^u^ kj oafcfe] 

3fOR. 1 9 8 8¥) J • 4 3 3 
198l¥) J lC|Ett£*L*C^<5#y -r-yu^ K 

[0 0 3 4] [b r/Ky ^-rp>f j co«^] #ttiiHtf> 

j ftSBoSE&Kf*. rffJIRK^WA 
*jsu 1 9 8 sm J -4 

-mm t fam- m^^m, jcwt^wA. mm, 20 
i98i« j ^iBdfestt-ct^^y-^— r v4<omfh 

WUWuyF OSiK^^K ipn« 
[0 0 3 5] [B r«?&ft:j *aiB^Mtt»{w 

^^xfflt>5 rjsfa^j ttaB<o«*K«t. *MBa>rt*s 
7^ ^ffffi-rs, ft 

^ umm&*. mft*7 

[0 0 3 6] *»W^^*tt*^aj««S:*W8»ft: 

rMARUZENiB^ffft-Co n c i s e 
Encyclopedia of Polymer 
Science and Engineering (K 
roschwi tzfi, Hffl A#> JKm. 1 

9 9 4¥) J • 8 1 1-8 1 5Hl£E*$*LT^53M& 

£Xs 9l«3tttRt/3lffl«SH*W*LfcCi:fcJ:!)*aj 50 
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[0 0 3 7] [fi r^j <D9t£] *ffiH0Httl«f£*31^ 
At, Jm, 1 9 6 9$) -393 — 421 

h*. anx^u StJ&mw 

n^i/^y-h*, POY («$>BBfpJ 
*) . DTY (j^f*^0X^) x POY — DTYs *7-T 

[0 0 3 8] [B rx^^^-f/Uj *trjlfl<^ 
«B#t^*3l>Tffl^^ r^ar^^^/Uj ft£B<£>8kSt- 

[0 0 3 9] [f§ riBIISUljKy^^^/wj ^fiJtig;] 

<D **#y ^-fc§flgte«^yx^r/^t;/xfi3 
sKy^-fcSBJWftasKy^^/K 

0) (=) jKywt. 

3) TKy^u^^^— h 0 

© (^) jKy^^a^ifc, 

@ (J— ©cozKy Ko 
© (D— ©cQ/Ky-^— Ta>r 0 

[0040] [ (=3) ^y?L^] *»Wic*5i^x, 

fi. M*»K»W*ft5*»t Lt, MtK^^HB 
J»8lfc Kn^i/*/p#^ltftt^/Xtt]IBIISJfe*«r/u= 

ixS ( = ) ^yfL^fi. ^y?L^. ?LKt?LK«^^J!B 
BKt Kn^^/u^vK^gflS^^TKy 3i*^/K R 
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mmm =» # y 31 * ^ tt & <d m&m l 1 \, 

S&fc* **«lcis^T«fflS*uS (3) #y«Jfcf±, 

M^^ex rmisiK = # y « ^ t> UBiftK ^ 

ny^n7Ky^^^/K 4»fc#y fLK^r 6- t Kn^ 

0*^x11 =»#y yio/D 
s, ^ # y a: x x /ufr \ ^ fc y ?L$e t ab Jffifi* a— /u £ 
j»jis»5 ^ * ^ ^ ft 5 abj»bi = # y 31 * x /k » 

jfc^eXfiatfy y^is^-V-f is*— Vt<D7u y# =27$ 10 
fl^JlBJWSsfc Kn^ri/^/U7K^ttcoflBJ»«i#y 31^^/1^ 

<om&m. #y *»fciiMB**xtt=#y /f^t^ 

h Li/\ (=1) *Ky ILS£ 

tt, 4>ft<£fc— SB**. SUtifct^n £v\ * 
fc, (=1) #ySL»f4, '>ft< £fc-SlSj&s, ftflHNfcJ: 

[oo4i]«^ (=1) #yjL»n, ^yfL 
x temmm >vis t mmm & a-- £ 

^ ^ks. tf/x * * bbjw:(s # y 31 * x «t o m&m v *> o 

Rt^llB«Slll#y^^^/^##y^--©»'frH:-<>iB*i» 30 

[0042]*^*^ (^) /KyfLK^^a^ 

4alWJktfMftif«)**1fc|cLfc»#fc, SllCftfr^ 

^ft««^^^-r t (7) T-fctbtf . W-fBIPfi S tbft l \ 
— ttWJCtt. ItW^tt IX, l-5 0 0W$f 
£L<, 3-3 0 0^dS«t Vfrti L< . 0 
W-#£L<, 9 — 5 40 

0^j&s*i»4Li\, Ii¥^t^l^J;D/J^^ 
»§\ ««»tt^a5^-Cft^o^:«J % i£^$H^S^5 0 
0^i?)*#^S^ ttfttfHIifcftofcO^ttfcfcft 

[0 0 4 3]*»«*ft^ (3) ^yaKolt¥^ 

mm. mmommRvm. ras^s. sown* 

5 r. £ K j: JBrl© 
Sfl^i-Sr <h^x*#-5o 50 
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[0044] [ (=1) # y fLK^Kat^rffi] *»w*isfe 

(3) Tjfy #L^Kitfe#is WJHWIBStLfti^ 
(3) 2KyfLK^»ift«feO*(*:ffi[t Ltll » 
H§¥6 - 6 5 3 6 0t{:i/f^tlt^6*M#%l 
fc, S2^Si«l 2 l^*t J: 5 4*«*s#lf -f 
ft;b*>, fL»Rt//Xtt?LKK^Ofc Kp^r^M'y 
S>*tMi* ffi/teSg^^-^^flBttft^^/^^^Sf 

it*Bl*IB*tt"e«>-5. 

[0 0 4 5] (^) #y JL»^»«ft«>ttl^**«i: U 
-W^-tf. *H#M : JB2 f 7 0 3, 3 1 6Wt 

[0 0 4 6] MBJ»«5t Kn*i/*^*y|H 
&Jcis^Tffl^SC^^x-#5a»«^^flB!ISlSt: Kp 

®L S-tKP^^M, 4-t Kp^->M, 4-t 

[0 0 4 7] 3#y»L»^«3fi«^**«fc LTfi, « 
X.^> #FI¥7 - 1 7 3 2 6 6^i^$tltt^*S 
Sr#*f €>r ^^T*#So i"ft^*>. K (SLISS: 

-jL«t7K-«bu^ai«^^-) 3?#^y 31^ 

^L/cl^) Rtf/Xf4«IBW»2Ky^^^/u (J!BI»« 
v?^7 /u^ t flBIISK ^ ^ Srlft*fi»& L «^ 

0i£ffllwfi, 7**>T K (A) 2 5-9 8lPh JfS 

1^-25 J5<r>my&mm# 

ym^^/w ( B ) 1-7 OSPi:. Kttsm^^^WtA 
»^«^t"-;^^^^5ti¥^i 1 
2 5^iSW^yxxf/u (C) 1 — 70£|5£ 
^^fi^*^ (D) o#4TI^ BBaia^Stt/tc^ 

^fltt2^4 0^-Cfc6, wCOTjfy 3i^x/U{i, 
A, B^c^, *>*l>tt. A, Cfifc^ffl^^J:!?, * 

(E) Srffi^T^-So 

[0 0 4 8] [IIBIIS«#«*/l-#VKaW*<D«*»] 
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n/N^®e N ^/i^A'gL r^fyg^ tvy 

y®L ^-<!iyl Tif^y®^ ir^y^^L 

[oo4 9] MBj»^#flffT/u=i-/u] mmm^mr^ 

fcV^y — v^P fU^^y 3— /K 1, 
^/U- 1, 5 5 W /K 1, 6 .^MJ-Vv? 

a-— /k i, 9-y /k ^^-^^^/i-^y =i 

[0 0 5 0] [£tfjff] (3) sKyftJfeaSR 

tf*>*t5« (=0 zKU ?LK^WJPf^A*«i: It 

> N yp :7 7 >\ s< i/^/uj?^ ^^t/i^p-x, -t 5 
y:/y, T^n-^^v, r^My, h 7 30 

y, ^y=*— yy, -^^y. *^y> *ht^y. 

^frTir^vi-lr/Up — xf/vt^p- 

[0051] [y/nfh-^jt»#] y/utr /MR* 

ft:<hUT*i, 1^ 1 0 0-3 0 Ot^y/Ut* h-/^ 
fcltt. r 1 2 9 9 6 <7>ft:^ig B D p (1 9 9 6?, fl^X#H 

nm±. kmbi^kb j ©101 6ii:e 40 

^£-r5 0 *«Mt-ibNt5y/W'trh-^R**ifi, ^ 
1 i-^-r. y/utr h-/nr**r*tHb-fr*-c*>a 0 sti 

5 0 *£^-f-6flSJW^S Kltl3^R,, RiKftS 50 
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Affw^fL ±t&ot><o\zL % mz-&s Tkmm, t>v*>v 
9;«&wt-«s (=1) #y ?L»£f*£*i>±: 

/utr h-/uR#*oA*Wi: LTfi. Wtfl fc'^^y 

v/yryy^t'h-/K tr* (p -^^/i^o-^y 7^ 

y) y/i/t* I — /K bf* (p-xfMy^yfy) y 
/ufcfh— /K tr* ( P p/^y^y 7 s is) y/nrh 
— /k t*;* ( P -^n A^y 7 f >/) y/ut'h-/^ 
^tf^tt^> 0 ^(ct'^ (p-xf/^y-yyfy) y 7 u 

[0052] [y/wt + /Hl3»flc<o*lp*] y/ut*h 
-/uw*#o«*D*f4, (^) ^y fL^^fiD^<t-r6 

BtWi^TKy ^*:r/Hw*tL-C, 0. 0 0 1-2 011% 

•CJ:< % ifrHL u< fi, o. 0 1 — 15. oli%, 

»^U<fi0. 0 3 — 8. 0 0. S^^^U< (i0. 0 
5-5. 0 0lt%T'fc5 o 0. 0 0 1 m&%± t)/J>$ 

fl:20li%J:»)*#<46i:, Xtittim 
[0 0 5 3] [«AD#j] *»MtC«6»ffi»rici»fi. S 

_b, fc^iMi/yf yp y^y^f^)W^^i$t 
mtooMrftWb Lrfi, ^/u^, ^^-y-^-r 

T i 02 s S i 02 eg&mf htlZ> a IW^lSCT 
ttffiSLAttoKtttt SIKIfeft. *tf 

r% mwm±nu m^uwsm. ^mm±m. mn. m 

H(-*3V^Ts Qm^?^ V-?— (SBR. NBR, SB 

^^^j, mmm. matm. masjtm. *^j»»ir 

y, ^y^^M, ^^-^«»«) SrBW-^ffl^^JC 
[0 0 5 4] [aiJD#JO«ffl*] SS*D»JOflEffl«[fi, ii 
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(=0 sKyjLKSrttCftfci-aJltJBSUSjKy^^T 1 ^ 
[0 0 5 5] [»& • sac • S»] M fc« -5 «w«e. 

[0 0 5 6] *JSW^«S»J!Baj««l4:**i- 

■ ->\ »«««*) . a 

b&XSZo 30 
[0 0 5 7] D£«f*:<DllB«] **W<BJ«»#rt\ iS^ 

&&mm, fs»«. h y s^^sawt* ax 
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[0 0 5 8] [»»] *»M^«S»J!Ba«»tt, 
«u A^ 

[0 0 5 9] [7^/ua^>- • KR] 

lz«S*MB»J*fttt:. 7^;^v/- h^»3t^*SHi* 
*« *»Wfc«-67-f — >- h • «fi. ft 

**W^«S»|IBiBJ«»^6 ft 5 7 /u^^>v— h f±, 

[0 0 6 0] ® SSiPSJ 

BB«J«»*^ & ft 5 7 -f /u A^i/~ h SrKJSi-* - t ^"C 
[0061]® XSKW- 

7— (7)^. ftsp- 7— a?e«**. ftap-7 — ^ 

[0 0 6 2]® ftH*«o*ifc» 
^fc, ^*n-4>ffl«>«-»x*tt*«fe«r»ffl-r*ikl!iJ: 



( 10 

17 

#l?Ltfs iii&M (KiRS!) X*iifc^^r/u^r^Jf:$ 

[oo63]© iMig^t;tt±iiw*S!S 
t:-h'>-/K ^»-gf+^ -fy^^-mm. i&mm 

k ^^k^^/^, ^tf^m*. z-ftmrnm*. 

^Evmm. ^7t f rwjfe ftjssu Duiis^ k**- 
^ffi^(7)^ • ^ffl^^&^^-r 5 r £ ^x*# 5 0 

#3§ £ a> * 5 7 /i- ^ x IS — h 

[0 0 6 4]© *¥ a«feXJ4*lf UJ8feO*»» 30 

rea**at;xttte«^ y ^-^m^x^m? 4 /ua 
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f-M*. a«j«wjti:Txm^^^i-5r^(cj: 

[00 6 5] ® Xt5fe^DX 
[0 0 6 6] ® ^^^^*^J 

p c pagffl7^/UA > :7n t°— ^^^^S^^^/u 
67>f/^3(li'>-hll ^'1^3817^/^ 

ffl7^7^/^i: 19 ^&^fwii/8 **t*^»fflw 

A, J^p°pffi^ y^7>f/^ t-/^^7n^ 
^^-ffl7^/^ S*JiRffi7>f hi/->^7^ 

p p p4r^S^-r5co^»igT^5 5^^, iKWIT-C* 

a^iwwu mmtteox\,^z>$kmmmz? y r 

[0 0 6 7] xl/nn-n, p<^hci-^ 

D. CD-ROM. LD, DVD, t><a 
tfo ) > *Z7^ h>-ya> (O 

a) , 7 7 ^ h y - t- h ^ a y^o^i^^t 
-mm^^^^. pcb c/y ^ hieisss^) 

if hftho 
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[0 0 6 8] -7<DSljg] nj&ff<<\Z.£ 

[0 0 6 9] [ftW • Att^JlSS] ^(-.tafflLtau 

£*fcr# -5. C^J: 5**J¥Uii5fei: 

*JTLIUUfcJ:9, 5 2=jIgJ£A±OzKy 

W) KJB»f* ( = T) /i&mVrm <f*AO "C 

«>ort>. fiasr* (=r) /SJSfff* r-£> 20 

[0 0 7 0] 

CD fp f^j 

flL 3Cm, 1 9 6 9*) - 3 9 3-4 2 1 Mi-IE 

Stt*. *DX*. iKIRA. »«»rffi*. * 
a^^^-h*, POY (SP^SBIpJ*) > DT 
Y (M#ADX&) , POY-DTY. *9>f'<— ^¥£t> 
a^-TSo *<0«E*WU #ISfcJ:iK #a»W»I»l;ifa 
• Lfc**X«:H33%*>6*.r. S«#*«B[*tt*vo— « 

[oo7i]@ m& 

■t»*"rS*S»tt*fe »JIB**«fc*WU ^fgi:L 

#*ut, lit:. 83:^i-6o »»*&*fe^*3f+5*&*ita 

*tt. — JttW^fl, 120-30OWKK, 15 
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